Neuroprotective adeno-associated virus Bcl-xL gene transfer in models of motor neuron disease.
Recent work implicates excitotoxicity-induced apoptosis as the mechanism triggering motor neuron death in amyotrophic lateral sclerosis (ALS). Our laboratory has previously utilized glutamate excitotoxicity in vitro to study this process. The present experiment tests whether overexpression of the gene for Bcl-xL can inhibit excitotoxicity in this model system. To track Bcl-xL expression, the gene for green fluorescent protein (GFP) was inserted in-frame, upstream of the Bcl-xL gene. The GFP-Bcl-xL gene was then cloned into an adeno-associated viral (AAV2) vector. GFP expression in both SH-SY5Y and embryonic day 15 (E15) motor neurons (MNs) peaked 48 hours after infection. Bcl-xL expression in SH-SY5Y cells significantly reduced terminal deoxy-UTP nick-end labeling (TUNEL)-positive cells and maintained cell density after glutamate exposure. Similarly, Bcl-xL expression inhibited the development of TUNEL staining in E15 MNs and supported cell density after glutamate exposure. These findings suggest that AAV-mediated expression of genes for antiapoptotic proteins may provide a means for ALS gene therapy.